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DETAILED ACTION 

1 . This Office Action is responsive to the Amendment filed on 09/29/2005. 

Drawings 

Z. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the features "a 
plurality of high loss spans " and " a plurality of low loss spans " in the claims 1 and 
27 must be shown or the feature(s) canceled from the claim(s). No new matter should 
be entered. 

Corrected drawing sheets in compliance with 37 CFR 1 .121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1 .121 (d). If the changes are not accepted by the examiner, 
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the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1, 12 and 31 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Tanaka et al (US Patent No. 6,324,317). 

Regarding claims 1 and 31 , referring to Figure 1 , Tanaka discloses a 
method of compensating for chromatic dispersion in an optical signal transmitted on a 
long-haul terrestrial optical communication system including a plurality of spans (i.e., 
spans 4-1 to 4-n, Fig. 1), the method comprising: 

allowing chromatic dispersion to accumulate over a plurality of spans in a 
transmission path (i.e., transmission path 4, Fig. 1), the transmission path (4, Fig. 1) 
including a plurality of high loss spans (i.e., single mode fibers SMF 4a, Fig. 1 ); and 

identifying a plurality of non-periodically spaced low loss spans (i.e., RDF 4b, Fig. 
1 ) in the transmission path, each of the low loss spans having an associated loss lower 
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than a loss associated with each of the high loss spans in the transmission path (see 
from col. 11, line 45 to col. 16, line 20); 

compensating for dispersion accumulated on the plurality of spans using a 
plurality of separate dispersion compensating fibers (i.e., dispersion compensating 
fibers DCF 4c, Fig. 1), each of the dispersion compensating fibers (i.e., DCFs 4c, Fig. 1) 
being directly coupled to an associated one of the low loss spans (see from col. 11, line 
45 to col. 16, line 20). 

Regarding claim 12, Tanaka further discloses the signal is transmitted a distance 
of greater than 600 kilometers (Fig. 1). 

5". Claims 1,12 and 31 rejected under 35 U.S.C. 102(e) as being anticipated by Ma 

(US Patent No. 6,1 88,823) e 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome 
either by a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not the 
invention "by another," or by an appropriate showing under 37 CFR 1 .131 . 

Regarding claims 1 and 31, referring to Figure 4, Ma discloses a 
method of compensating for chromatic dispersion in an optical signal transmitted on a 
long-haul terrestrial optical communication system including a plurality of spans (Fig. 4), 
the method comprising: 
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allowing chromatic dispersion to accumulate over a plurality of spans in a 
transmission path, the transmission path including a plurality of high loss spans (i.e., 
fibers 404, Fig. 4); and 

identifying a plurality of non-periodically spaced low loss spans (i.e., fibers 402, 
Fig. 4) in the transmission path, each of the low loss spans having an associated loss 
lower than a loss associated with each of the high loss spans in the transmission path; 

compensating for dispersion accumulated on the plurality of spans using a 
plurality of separate dispersion compensating fibers (i.e., dispersion compensating 
fibers DCF 405, Fig. 4), each of the dispersion compensating fibers (i.e., DCFs 405, Fig. 
4) being directly coupled to an associated one of the low loss spans (see col. 3, lines 
42-67 and col. 4, lines 1-38). 

Regarding claim 12, Ma further discloses the signal is transmitted a distance of 
greater than 600 kilometers (Fig. 4). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Tanaka et al (US Patent No. 6,324,317) in view of Tanaka et al (US Patent No. 

6,681,082). 
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Regarding claims 3 and 4, Tanaka further discloses at least one of the dispersion 
compensating fibers (i.e., DCF 4c, Fig. 1) is disposed between stages of a multi-stage 
optical amplifier. 

Tanaka differs from claims 3 and 4 in that he fails to specifically teach the optical 
amplifiers are EDFA amplifier. However, Tanaka in US Patent No. 6,681,082 teaches 
the optical amplifiers are EDFA amplifier (Figs 1, 4 and 5, col. 12, lines 14-23). 
Therefore, it would have been obvious to one having skill in the art at the time the 
invention was made to incorporate the optical amplifiers are EDFA amplifier as taught 
by Tanaka (US Patent 6,681,082) in the system of Tanaka (US Patent No. 6,324,317). 
One of ordinary skill in the art would have been motivated to do this since Tanaka 
suggests in column 12, lines 14-23 using such the optical amplifiers are EDFA amplifier 
have advantage of allowing increasing the optical power level of signal to a desired 
level. 

Regarding claim 5, the combination of Tanaka and Tanaka (US 6,681 ,082) 
further discloses at least one of the dispersion compensating fibers is disposed in an 
amplifier following a relatively low loss one of the spans (Fig. 4 of Tanaka with US 
6,681,082). 

8 . Claims 6, 7, 9, 20 and 25-29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tanaka et al (US Patent No. 6,324,317) in view of Sun et al (US 
Patent No. 6,417,961). 
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Regarding claims 6, 20 and 26-29, Tanaka teaches all the aspects of the claimed 
invention except fails to teach the dispersion compensating fibers is disposed between 
a Raman portion and an EDFA portion of a Raman/EDFA amplifier. However, Sun in 
US Patent No. 6,417,961 teaches the dispersion compensating fibers (i.e., DCF 28, Fig. 
2) is disposed between a Raman portion (36, Fig. 2) and an EDFA portion (34, Fig. 2) of 
a Raman/EDFA amplifier (col. 3, lines 36-67 and col. 4, lines 1-64). Therefore, it would 
have been obvious to one having skill in the art at the time the invention was made to 
incorporate the dispersion compensating fibers is disposed between a Raman portion 
and an EDFA portion of a Raman/EDFA amplifier as taught by Sun in the system of 
Tanaka. One of ordinary skill in the art would have been motivated to do this since 
Tanaka suggests in column 3, lines 36-67 and col. 4, lines 1-64 using such the 
dispersion compensating fibers is disposed between a Raman portion and an EDFA 
portion of a Raman/EDFA amplifier have advantage of allowing increasing the optical 
power level of signal to a desired level, increasing the signal to noise ratio and 
compensating the dispersion of the signal. 

Regarding claim 7, the combination of Tanaka and Sun discloses configuring a 
gain of the Raman portion to achieve a desired noise figure level for the Raman/EDFA 
amplifier (Fig. 2 of Sun). 

Regarding claim 9, the combination of Tanaka and Sun discloses configuring a 
gain of the EDFA portion to achieve a predetermined total gain for the Raman/EDFA 
amplifier (Fig. 2 of Sun). 
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Regarding claim 25, Tanaka further discloses the signal is transmitted a distance 
of greater than 600 kilometers (Fig. 1). 

<^ 4 Claims 11, 13, 16, 17 and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tanaka et al (US Patent No. 6,324,317) in view of Sun et al (US 
Patent No. 6,41 7,961 ) and further in view of Way et al (US Patent No. 6,366,728). 

Regarding claims 1 1 , 13, 17 and 24, Tanaka as modified by Sun teaches all the 
aspects of the claimed invention except fails to teach the EDFA portion of the 
Raman/EDFA amplifier is a single-stage EDFA. However, Way in US Patent No. 
6,366,728 teaches the EDFA portion of the Raman/EDFA amplifier is a single-stage 
EDFA (Fig. 2, col. 10, lines 18-67 and col. 11, lines 1-6). Therefore, it would have been 
obvious to one having skill in the art at the time the invention was made to incorporate 
the EDFA portion of the Raman/EDFA amplifier is a single-stage EDFA as taught by 
Way in the system of Tanaka modified by Sun. One of ordinary skill in the art would 
have been motivated to do this since Way suggests in column 10, lines 18-67 and col. 
1 1 , lines 1 -6 using such the EDFA portion of the Raman/EDFA amplifier is a single- 
stage EDFA have advantage of allowing increasing the optical power level of signal to a 
desired level, increasing the signal to noise ratio and compensating the dispersion of 
the signal and reducing cost of the whole system. 

Regarding claim 16, Tanaka further discloses the signal is transmitted a distance 
of greater than 600 kilometers (Fig. 1). 
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jO. Claims 8, 10, 22 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable Tanaka et al (US Patent No. 6,324,317) in view of Sun et al (US Patent 
No. 6,417,961) and further in view of Friedrich (US Patent No. 6,466,362). 

Regarding claims 8 and 22, Tanaka as modified by Sun differs from claims 8, 22, 
23 and 32 in that he does not specifically teach the gain of the Raman portion is about 
10-15dB. However, Friedrich in US Patent No. 6,466,362 teaches the gain of the 
Raman portion is about 10-1 5dB (col. 7, lines 5-7). Therefore, it would have been 
obvious to one having skill in the art at the time the invention was made to incorporate 
the gain of the Raman portion is about 10-15dB as taught by Friedrich in the system of 
Tanaka modified by Sun. One of ordinary skill in the art would have been motivated to 
do this since Friedrich suggests in column 7, lines 5-7 that using such the gain of the 
Raman portion is about 10-1 5dB have advantage of allowing minimizing the noise figure 
for a plurality of different span losses. 

Regarding claims 10 and 23, the combination of Tanaka, Sun and Friedrich 
teaches the gain of the EDFA portion is about 5-15 dB (col. 7, lines 5-7 of Friedrich). 

//, Claims 1 5 and 1 9 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
Tanaka et al (US Patent No. 6,324,317) and Sun et al (US Patent No. 6,417,961) in 
view of Way et al (US Patent No. 6,366,728) and further in view of Friedrich (US Patent 
No. 6,466,362). 

Regarding claims 15 and 19, the combination of Tanaka, Sun and Way differs 
from claims 15 and 19 in that he does not specifically teach the gain of the Raman 
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portion is about 10-15dB and the gain of the EDFA portion is about 5-15 dB. However, 
Friedrich in US Patent No. 6,466,362 teaches the gain of the Raman portion is about 
10-15dB and the gain of the EDFA portion is about 5-15 dB (col. 7, lines 5-7). 
Therefore, it would have been obvious to one having skill in the art at the time the 
invention was made to incorporate the gain of the Raman portion is about 10-15dB and 
the gain of the EDFA portion is about 5-15 dB as taught by Friedrich in the system of 
The combination of Tanaka, Sun and Way. One of ordinary skill in the art would have 
been motivated to do this since Friedrich suggests in column 7, lines 5-7 that using such 
the gain of the Raman portion is about 10-15dB and the gain of the EDFA portion is 
about 5-15 dB have advantage of allowing minimizing the noise figure for a plurality of 
different span losses. 

iZ. Claims 30 and 32 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over unpatentable Tanaka et al (US Patent No. 6,324,317). 

Regarding claims 30 and 32, it would have been obvious to obtain the loss 
associated with the high loss spans is between about 15-25dB, and the loss associated 
with low loss spans is between about 5-1 5dB in order to provide overall improved 
performance such as an improved data rate and bandwidth, across a range of optical 
signal wavelengths while still maintaining acceptable or minimal levels of chromatic 
dispersion. 
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Response to Arguments 

i 3. Applicant's arguments with respect to claims 1 , 3-1 3, 1 5-1 7, 1 9, 20 and 22-32 
have been considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

\H. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hanh Phan whose telephone number is (571)272-3035. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Vanderpuye, can be reached on (571)272-3078. The fax phone 
number for the organization where this application or proceeding is assigned is 
(571)273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703)305- 
4700. 

HANH PHAN 
PRIMARY EXAMINER 



